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We undertook a systematic review of the literature on the basis of published studies on the beneﬁt and costs of Electronic Patient
Records (EPRs) to clarify the issue of whether and to what extent the use of an EPR is worthwhile. We carried out a systematic electronic
search for articles published between 1966 and early 2004 using MEDLINE, following up cross-references from the articles found. We
searched ﬁrst for suitable medical subject headings (MeSH) for electronic patient record, beneﬁt and costs. We obtained 7860 citations
with the MeSH keyword ‘‘Medical Record System, Computerized”. After combination with appropriate keywords this number was
reduced to 588, after a review by two reviewers independently based on abstracts down to 95, and after a further review based on
full-text articles to 19 covering 20 studies. The publications evaluated thus document the economic beneﬁts of EPR in a number of areas,
but they do not make a statement of the cost eﬀectiveness of EPR in general.
 2008 Elsevier Inc. All rights reserved.
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Eﬀectiveness1. Introduction
Rapid progress within the IT ﬁeld makes the problems
of paper-based patient documentation all the more appar-
ent. It can be available only in one place at a time and it is
often poorly organized. Documents may be incomplete or
illegible, data may be acquired redundantly, and stored at
diﬀerent sites. Moreover, there is a high personnel and
space requirement for the routing, archiving and mainte-
nance of the paper-based patient documents. One thing is
certain: the conventional paper-based patient record is rap-
idly reaching its limits [1].
Several systematic reviews related to IT use in health
care have been done in the last ﬁve years. One of the most
signiﬁcant is the systematic review ‘‘Impact of Health
Information Technology on Quality, Eﬃciency, and Costs
of Medical Care” that was prepared by Chaudry et al. [2].1532-0464/$ - see front matter  2008 Elsevier Inc. All rights reserved.
doi:10.1016/j.jbi.2008.02.001
* Corresponding author. Fax: +49 211 2304801.
E-mail addresses: aykut@uslumedizininformatik.de (A.M. Uslu),
stausberg@ekmed.de (J. Stausberg).They argue, among other things, that ‘‘Given the frag-
mented nature of health care, the large volume of transac-
tions in the system, the need to integrate new scientiﬁc
evidence into practice, and other complex information
management activities, the limitations of paper-based
information management are intuitively apparent”.
Another interesting review, ‘‘Costs and Beneﬁts of Health
Information Technology”, which was prepared by Shekelle
et al. [3] and provided Chaudry et al. [2] with a basis,
assesses several statements on the economic value of a
health information technology (HIT) and electronic health
record (EHR) systems. It asserts that some organizations
have already made major gains through the implementa-
tion of multifunctional, interoperable HIT systems built
around an EHR. A further review ‘‘Electronic Patient
Records: Moving from Islands and Bridges towards Elec-
tronic Health Records for Continuity of Care” prepared
by Knaup et al. [4] asserts that changes in the media,
processes and attitudes are necessary to move from historic
paper-based representation through islands of EPR
systems and bridges for communication to continuous
Table 1
Hit of citations
Terms Number of citations
Medical Record System, Computerized 7860
Combined with
Outcome Assessment, Patient 152
Outcome Study 152
Quality of Health Care 187
Combined with
Beneﬁts Costs 149
Cost Analysis 78
Cost Beneﬁt 149
Cost Eﬀectiveness 149
Cost Savings 95
Cost, Health Care 35
Costs and Cost Analysis 78
Combined with
Technology Assessment, Biomedical 29
Total 1253
Total without duplicates 588
Table 2
Development levels of EPR according to Waegemann [6]
1. Automated Medical Record: paper-based patient record with an
additional part of documents which is computer-generated
2. Computerized Medical Record: medical record, which was made
completely electronically available via scanning of all not computer-
generated documents with the same content and structure as in the
ﬁrst stage
3. Electronic Medical Record: medical record, which was obtained
from the second stage by restructuring and optimized for computer
processing with same contents as the ﬁrst two stages by hospital
wide interoperability of all documentation systems
4. Electronic Patient Record: patient-centred record with information
about diﬀerent supplying facilities and thus considerably extended
contents
5. Electronic Health Record: by Wellness relevant data of the patient
extended record, which is obtained from the fourth stage
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tronic health records.
As an alternative, both the quantiﬁable as well as the
non-quantiﬁable advantages of an EPR compared with a
paper-based one are receiving ever more attention among
experts. However, the numerous positive representations
of an EPR that have been published are not yet compelling
enough. The question as to whether the beneﬁts outweigh
the costs awaits a clear answer. On the basis of an analysis
of published studies of the beneﬁts and costs of the EPR,
this paper explores the available evidence based on empir-
ical results.
2. Materials and methods
2.1. Study identiﬁcation
Previously published empirical studies on EPR in a hos-
pital environment constitute the basis of this paper. The
studies were required to document the costs and/or the
use of EPR in hospital environment with ﬁgures. They
must also be available in either German or English. The
publication date within the used literature database was
not restricted. A procedure plan that described the individ-
ual steps and criteria was drawn up beforehand. The liter-
ature search took place from 10 December 2003 to 15
January 2004 by using MEDLINE (1966-January 2004).
The access to the MEDLINE database was exclusively
made by the German Institute for Medical Documentation
and Information (DIMDI) in the Internet (http://
www.dimdi.de/).
2.2. Study selection
First of all, we acquired the following suitable keywords
of medical subject headings (MeSH) from the National
Library of Medicine (NLM) for electronic patient record,
beneﬁt and costs:
- Electronic Patient Record: Medical Record System,
Computerized. Moormann and van der Lei [5] also
deemed this MeSH-Term ‘‘the central item”.
- Beneﬁt: Outcome Assessment, Patient; Outcome Study;
Quality of Health Care.
- Cost: Beneﬁts Costs; Cost Analysis; Cost Beneﬁt; Cost
Eﬀectiveness; Cost Savings; Cost, Health Care; Costs
and Analysis.
- Cost and Beneﬁt: Technology Assessment, Biomedical.
Afterwards, the MeSH ‘‘Medical record system, Com-
puterized” was searched. The results were successively
combined by AND-conjunction with the other keywords.
Duplicates were deleted in the results as well as non-Eng-
lish and non-German publications, reviews, tutorials and
review tutorials leaving 588 studies (see Table 1).
An examination of the relevance of these 588 studies for
the question took place in two stages. In the ﬁrst stage thestudies were evaluated independently by two reviewers
(both authors) on the basis of the abstracts. The evaluation
criteria were speciﬁc statements about the EPR, its origina-
tion in a clinical environment, and a publication based on
an empirical study. Initially the plan was that publications
had to fulﬁll the stages two to ﬁve of the deﬁnition of the
EPR according to Peter Waegemann [6] shown in Table
2. After a detailed analysis of the studies it was decided
to accept the deﬁnition used by each study itself. This
resulted in 117 studies for further literature procurement.
Twenty two of the 117 selected publications were not
accessible, i.e. the publications were not available in Ger-
man libraries and had to be purchased from abroad. The
remaining 95 were examined independently in the second
stage on the basis of the full texts by the same reviewers,
based on speciﬁc statements about beneﬁts and costs.
The conclusion of this appraisal procedure left 21 publi-
cations that were taken into the analysis process. In the
context of the further analysis, it was concluded that two
articles were unsuitable because they did not fulﬁll one of
the criteria from the ﬁrst or second stage, and hence they
Table 3
Survey of evaluated studies
Number
of study
Study Year Institution Participant Running
period
Statement
to costs
Statement
to beneﬁts
1 Antoine
[10]
2002 Six internist. Clinics of a
private hospital owner
65 physicians—45 residents and 20 faculty members 22 months
(over
1.5 year)
P x
2 Asher [11] 2003 A midsize hospital 35 physicians and 160 employees 4 weeks P x
3 Blair [12] 2003 A otolaryngology special
clinic chain of a private
hospital owner
Five physicians with a sixth on the way, one nurse,
six audiologists and 40 oﬃce staﬀ in three locations
1 year P No
statements
4 Fleisher
[13]
1997 Emergency department of a
Children’s Hospital
More than 100 Emergency Department staﬀ
physicians (between ﬁve and 12 physicians for a
given shift throughout the day)
No
statements
P No
statements
5 Fox [14] 1998 Two special clinics of a
large hospital
Over 1500 password registered clinical users 3 years P No
statements
6 Hammond
et al. [15]
1991 Burn Center of a university
hospital
No statements 3 years P P
7 Kahl et al.
[16]
1991 57 bed nursing unit of a
midsize hospital
35 hospital members No
statements
P No
statements
8 Kian et al.
[17]
1995 Cancer Center of a
university hospital
About 8000 employees 10 years P No
statements
9 Marill
et al. [18]
1999 Emergency department of a
university-aﬃliated hospital
15 physicians and 1228 patients 1 year P No
statements
10 Myers
et al. [19]
2000 19 regional clinics of a
integrated health care
system
circa 1600 authorized people 6 years P No
statements
11 Neubauer
et al. [20]
2001 Ophthalmic hospital of a
university hospital
40 workstations 1 Year N No
statements
12 Pierpont
and
Thilgen
[21]
1995 Cardiologic intensive care
unit of a university hospital
60 nursing staﬀ 3 Monate P x
13 Sandrick 1
[22]
1998 Diagnostic clinic of a
integrated health care
system
No statements No
statements
P No
statements
14 Sandrick 2
[22]
1998 Trauma surgery
department of a university
hospital
No statements 1 year P No
statements
15 Sands
et al. [23]
1998 36 clinics of a midsize
hospital
653 providers of which 76 percent were physicians 1 year P No
statements
16 Smith [24] 1997 A midsize hospital 32 user 4 months P No
statements
17 Tierney
et al. [25]
1993 Emergency department and
intensive care unit of a
urban public hospital
A total of 5219 internal medicine patients and the 68
teams of house oﬃcers, medical students, and
faculty internists who cared for them
17 months P No
statements
18 Wall [26] 1998 intensive care unit of a
midsize hospital
No statements 1 year P No
statements
19 Wells
et al. [27]
2003 Family Medicine
Department of a university
hospital
47 patient care providers and 241 patients 6 months P No
statements
20 White and
Hemby
[28]
1997 Intensive care unit of a
midsize hospital
Physicians and nursing staﬀ of the intensive care unit 18 months P No
statements
P, positive, i.e. reduction of costs; N, negative, i.e. no reduction of costs; x, positive, numerical unseizable value.
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two cases at once, and so these were treated as two individ-
ual studies. The end result was that 20 studies were evalu-
ated further. These studies are listed in Table 3. In place of
the author names, the numbers assigned in this table are
used in the following when appropriate.
Inter-rater reliability during study selection was checked
by calculating Cohen’s Kappa with the interpretation of
Landis and Koch [7]. In the ﬁrst stage based on abstracts,the Kappa value was 0.26 indicating a fair agreement
between the reviewers, while in the second stage based on full
texts the Kappa value was 0.36 that also indicated a fair
agreement.
2.3. Study evaluation
The criteria we used to evaluate the studies are based
on the publication of Johnston et al. [8]. The following
Table 4
Classiﬁcation of study designs according to Roine et al. [9]
1. Meta-analyses of randomized controlled trials
2. Large-sample randomized controlled trials
3. Small-sample randomized controlled trials
4. Non-randomized controlled prospective studies
5. Non-randomized controlled retrospective trials
6. Cohort studies
7. Case control studies
8. Non-controlled clinical series, descriptive studies, consensus
methods
9. Anecdotes or case reports
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quality of publication, (3) number of users, (4) duration
of implementation, and (5) statistical evaluation. Each
quality criterion was evaluated with 2, 1 or 0 points,
so that each study could thus reach at most 10 points.
If no data concerning the quality criteria were available,
this is indicated by ‘‘n.i.” (no indication). The quantiﬁca-
tion of the determined quality criteria to points was
undertaken as follows in detail.
2.3.1. Study design
The assessment of the study design was based on the
criteria in Table 4, which follows Roine et al. [9]. There,
diﬀerent types of scientiﬁc studies are indicated descend-
ing after the evidence hierarchy, represented in 9 stages.
The ﬁrst stage of this table, meta-analyses from random-
ized, controlled studies, is not a component of the inclu-
sion criteria. The remaining study types were combined
into the following three groups: randomized controlled
studies (evidence stages 2 and 3), non-randomized con-
trolled studies (evidence stages 4–7), and uncontrolled
clinical series, descriptive studies, consensus methods,
application observations and empirical reports (evidence
stages 8 and 9). Studies in the ﬁrst group received 2
points, studies in the second group 1 point, and the
remaining studies 0 point.
2.3.2. Formal quality of the publication
The publication should follow the internationally recog-
nized structure of scientiﬁc articles, viz title (the author’s
name and institution), abstract, introduction, materials
and methods, results, discussion, conclusions (and perspec-
tive view), references. For continuous compliance with this
structure 2 points were assigned, for observance up to
introduction and denomination of the author and the place
of accruement 1 point, and if one of the data items con-
cerning abstract, materials and methods, results, conclu-
sion and references was ignored, then 0 points.
2.3.3. Number of users
The number of users can aﬀect the reliability of the
results. Therefore, 2 points were given for studies with 20
or more users, 1 point for 6–19, and 0 point for less then
six users or if a number was not stated.2.3.4. Duration
Studies implemented for at least one year received 2
points, 1 point was given for a half to one year, and 0 point
for less than a half year.
2.3.5. Statistical evaluation
Evaluation and rating of scientiﬁc statements gain in
evidential strength with statistical statements. For execu-
tion of statistical tests with full information concerning
the level of signiﬁcance 2 points were given, for the descrip-
tion of a statistical test done without indication of the level
of signiﬁcance 1 point, with missing execution and/or miss-
ing data concerning a statistical test 0 point.
3. Results
With the exception of one study from Germany, the
majority of publications are in the USA, predominantly
from large hospitals. All the studies deal with economic
aspects, only four consider additionally the impact of
EPR installation on the quality of care. All the studies with
the exception of the German study show a direct economic
beneﬁt. The sole study that demonstrates a positive impact
of the quality of care operates methodically at a medium
level, the remaining three give at least positive indices, even
if without numerical evidence.
3.1. Origin and location of the studies
The majority are from the United States, which com-
prise 19 of the 20 studies selected for evaluation. Europe
is represented only by a single study carried out in Ger-
many; South America, Asia, Africa and Australia are com-
pletely missing. Texas predominates with ﬁve studies, two
each from Houston and Temple, a further one is from El
Paso. The remaining American studies are two each from
Massachusetts, South Carolina and Florida, and one each
from Tennessee, Michigan, Indiana, Missouri, Minnesota,
Wisconsin, New Jersey and Pennsylvania.
3.2. Hospital size
Sixteen studies (1–8, 10–15, 18 and 19) originated in
large hospitals and university clinics or aﬃliated institu-
tions, three in medium-sized ones (9, 16 and 17), and one
in a small hospital (20).
3.3. Basic evaluation
The quantitative evaluation of the studies was made as
described previously. The results are shown in Table 5.
Two studies (9 and 17) achieved the highest score of 10,
three (10, 11 and 12) had 7, two (15 and 19) 6, one (2) 5,
ﬁve (1, 3, 5, 6 and 8) 4, six (4, 7, 14, 16, 18 and 20) 2 points.
One study (13) achieved no points. No study obtained the
point number of 1, 3, 8 and 9. Only 35% of the studies
attained more than 5 points.
Table 5
Appraisal of the quality criteria
Number of
study
Study Year Study
design
Formal
quality
Number of
users
Running
period
Statistical
evaluation
Total
score
1 Antoine [10] 2002 0 0 2 2 n.i 4
2 Asher [11] 2003 1 2 2 0 n.i 5
3 Blair [12] 2003 0 0 2 2 n.i 4
4 Fleisher [13] 1997 0 0 2 n.i n.i 2
5 Fox [14] 1998 0 0 2 2 n.i 4
6 Hammond et al. [15] 1991 0 2 n.i 2 n.i 4
7 Kahl et al. [16] 1991 0 0 2 n.i n.i 2
8 Kian et al. [17] 1995 0 0 2 2 n.i 4
9 Marill et al. [18] 1999 2 2 2 2 2 10
10 Myers et al. [19] 2000 0 2 2 2 1 7
11 Neubauer et al. [20] 2001 0 2 2 2 1 7
12 Pierpont and Thilgen
[21]
1995 1 2 2 0 2 7
13 Sandrick 1 [22] 1998 0 0 n.i n.i n.i 0
14 Sandrick 2 [22] 1998 0 0 n.i 2 n.i 2
15 Sands et al. [23] 1998 0 2 2 2 n.i 6
16 Smith [24] 1997 0 0 2 0 n.i 2
17 Tierney et al. [25] 1993 2 2 2 2 2 10
18 Wall [26] 1998 0 0 n.i 2 n.i 2
19 Wells et al. [27] 2003 1 2 2 1 n.i 6
20 White and Hemby
[28]
1997 0 0 n.i 2 n.i 2
n.i, no indication.
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trials (evidence stages 2 and 3 of Table 4), three (2, 12 and
19) are non-randomized controlled trials (evidence stages
4–7 of Table 4), the remaining 15 are non-controlled clini-
cal series, descriptive studies, consensus methods, applica-
tion observations and empirical reports.
Nine studies (2, 6, 9, 10, 11, 12, 15, 17 and 19) consis-
tently follow the internationally recognized structure of sci-
entiﬁc articles and received 2 points each. The remaining 11
studies (1, 3, 4, 5, 7, 8, 13, 14, 16, 18 and 20) received no
points.
Fifteen studies (1–5, 7–12, 15–17 and 19) have a user
number of at least 20. Five of the studies (6, 13, 14, 18,
and 20) have no information concerning their user number.
Thirteen studies (1, 3, 5, 6, 8, 9, 10, 11, 14, 15, 17, 18, and
20) had a duration of at least one year, one study (19) of at
least six months, four (2, 7, 12, and 16) under six months,
and two (4 and 13) give no respective information.
Three studies (9, 12 and 17) supported their results by
statistical tests with full information concerning the level
of signiﬁcance (cf. Table 6). Two further ones (10 and 11)
indicated that they had used an undeﬁned form of statisti-Table 6
Studies with statistical evaluation
Study Year Type of tests
Marill et al. [18] 1999 Signiﬁcance, median, linear regression,
Fisher’s exact, Kappa coeﬃcient, a-value
and v2
Pierpont et al. [21] 1995 Signiﬁcance/p-value/v2
Tierney et al. [25] 1993 Signiﬁcance/p-value/variancecal analysis, ﬁfteen (1–8, 13–16, 18, 19 and 20) gave no sta-
tistical details.
3.4. Main focus
All 20 studies are concerned with the economic
aspects of the employment of an EPR. Nineteen of these
studies indicate an economically positive impact, while
only one (11) claims a monetary disadvantage of EPR.
Four (1, 2, 6 and 12) of the 20 studies also deal with
the eﬀects on treatment quality. Sixteen studies are con-
cerned exclusively with economic aspects and give no
data on beneﬁts for the patient.
The four studies (1, 2, 6 and 12) that consider both eco-
nomic factors and treatment quality see an indirectly posi-
tive eﬀect of treatment quality by increased exchange and
ﬂow of information between the monitoring and the
administrative functions, compliance with the regulations
and the ability to integrate graphic data such as electrocar-
diograms, alarms and warning systems, etc. In addition,
improvements in data quality, data presentation, data
availability, ease of production of data, reporting, data
handling, access to reference materials, legibility, patient
satisfaction, productivity of the doctor, reductions in incor-
rect medication and data input errors, quality assurance
and training were reported. One of these four studies
reports of a reduction in the mortality rate by the use of
an EPR [15]. In their opinion, a prohibitively large num-
bers of patients would be needed to demonstrate that an
EPR decreases mortality. They further argue: to demon-
strate a 10% decrease in mortality rate in their cardiopul-
monary unit, they would need 6000 test patients.
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employment of an EPR within diﬀerent areas (see Fig. 1).
The main argument is reducing the amount of time
required for administrative work, and in particular, archiv-
ing jobs such as searching, fetching, submitting, ﬁling and
maintenance of the paper-based patient records, as well
as prescription and reporting. Eleven studies (1–5, 8, 10,
11, 13, 15 and 16) conﬁrm this. Savings in the documenta-
tion costs are reported by six studies (6, 7, 8, 11, 12 and 20),
among other things in data acquisition, and the production
of tables and/or charts. Savings in nursing costs are
reported in four studies (7, 8, 13 and 20). Clinical expendi-
tures, such as nursing and medical supply, are mentioned in
four studies (9, 11, 17 and 18). Savings in non-personnel
costs are reported in two studies (3 and 16), savings in
invoicing costs are reported in two studies (9 and 20), sav-
ings in drug expenses two studies (17 and 19) and savings in
medical costs in one study (14). Two studies (8 and 11) pro-
vided cost-beneﬁt comparisons as scenarios.
In one of these studies Neubauer et al. compared the
direct economic costs of an EPR with its beneﬁt, and deter-
mined a deﬁciency of approx. 42,000 DM annually [20].
This study considered the example of a university ophthal-
mic clinic with 140 plan beds, approx. 40,000 ambulatory
treatments and approx. 36,000 bed days. The achieved ben-
eﬁt of an EPR was 192,000 DM per year. A four year1
2
2
2
4
4
6
11
Method of treatment
Pharmaceutical
Billing
Material
Nursing staff
Clinical care
Writing/Data acquisition
Administration
Fig. 1. Distribution of studies on types of cost reduction.
Table 7
Features, whose costs according to Neubauer et al. [20] are non-
quantiﬁable
Region Functions
Research and
apprenticeship
Data pool for prospective and retrospective studies
Disease processes and treatment results for training
and further education
Veriﬁcation to activity of medical training and
further education
Quality assurance Review of documentation and treatment standards
Legal guidelines Compliance of data security regulations
Patient acquiescence and enlightenment
Groundwork to judicial clariﬁcation
Economic use Groundwork for internal proﬁtability analysiswrite-oﬀ of essential additional equipment costs
234,000 DM annually. In this study it was also noticed that
there were some advantages for research, teaching and
quality assurance, reliable data access that were not
directly quantiﬁable. These clearly exceed any negative
aspects. Most of the non-quantiﬁable beneﬁts referred in
this study are shown in Table 7.
Kian et al. developed a prognosis for Cost Savings due
to use of an EPR over ten years [17]. They estimated the
quantiﬁable advantages of an EPR up to 2004, for exam-
ple, in administrative activities, decision support, workﬂow
optimization and administration. The savings for ten years
were shown to be $129.69 million. The direct and indirect
costs of hardware and software are estimated over a period
of ten years as well, yielding a result of $54.49 million. The
diﬀerence of $75.19 million is clearly on the side of a quan-
tiﬁable beneﬁt of an EPR.
4. Conclusion
The publications evaluated in this paper, document the
current economic status of the employment of EPRs in dif-
ferent work areas. However, they oﬀered no overall eco-
nomic assessment from a national point of view.
Especially concerning the inﬂuence of EPRs on quality of
care, the studies do not provide a clear answer to the ques-
tion of beneﬁts. This might be due to the diﬃcult setting
which had to be evaluated in respective empirical studies.
Missing MeSH terms concerning quality of care or wrong
assignments of keywords in this area could have lead to a
retrieval bias as well. Other limitations raise from the het-
erogeneous settings of the studies that were examined, since
they cover a broad range of diﬀerent EPRs, hospital sizes,
etc. More qualiﬁed and more meaningful studies are thus
essential to assess the overall impact of an EPR.
There is no doubt that an EPR has the potential to
improve procedures, to reduce the problems of paper-based
patient documents, to improve the treatment quality, to
automate input requirements, and to improve quality con-
trol. Nevertheless, the real dimension of the improvement
of treatment quality by EPR is not answered by the studies
that were examined here.
Berger [29] concluded that the necessary technology
would be oﬀered widely, but there would be no demand
by potential users. Hence the industry has made little eﬀort
in this direction. We can say today, the required technology
is progressed widely, the demand continues to rise con-
stantly. And industry is actively involved in the develop-
ment of the EPR market.
According to Stausberg et al. [1] there is good evidence
that intensive care documentation systems improve treat-
ment quality, albeit with no concomitant cost reductions.
The present study indicates the opposite: there is consider-
able evidence for a reduction of costs by the use of an EPR,
but little sign of an improvement in treatment quality. The
diﬀering results may to be explained by the fact that in
intensive care units the costs are relatively high and treat-
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expenditures for administrative activities are not as high
as in other supply areas, so that considerable savings can-
not be made.
By order of the Agency for Healthcare Research and
Quality (AHRQ) Chaudry et al. [2] systematically reviewed
evidence on the costs and beneﬁts associated with the use of
health information technology and to identify gaps in the
literature in order to provide organizations, policymakers,
clinicians, and consumers an understanding of the eﬀect of
health information technology on clinical care (see the evi-
dence report at www.ahrq.gov). By giving so many possible
beneﬁts and costs of implementing health information
technology, they focus in their work on three important
sectors: the eﬀects of health information technology on
quality, eﬃciency, and costs. They report that ‘‘. . . we
found little information that could empower stakeholders
to judge for themselves the ﬁnancial eﬀects of adoption.
. . .” In conclusion, they suggest four important future-ori-
ented directions: (1) Additional studies need to evaluate
commercially developed systems in community settings,
and additional funding for such work may be needed. (2)
More information is needed regarding the organizational
change, workﬂow redesign, human factors, and project
management issues involved with realizing beneﬁts from
health information technology. (3) A high priority must
be the development of uniform standards for the reporting
of research on implementation of health information tech-
nology. (4) Additional work is needed on interoperability
and consumer health technologies, such as the personal
health record. By the consideration of this review in com-
parison to our work, we recognize several identical predica-
tions e.g. in the conclusion. Nevertheless, for speciﬁc needs
as administration and data acquisition we identiﬁed good
evidence for signiﬁcant positive eﬀexts of EPRs.
The Evidence Report/Technology Assessment Number
132 ‘‘Costs and Beneﬁts of Health Information Technol-
ogy’’, which was prepared by Shekelle et al. [3] and pro-
vided Chaudry et al. [2] with a basis, copiously assesses
the evidence base regarding the beneﬁts and costs of HIT
systems. It deals with numerous interesting aspects of
HIT and gives several recommendations. Although its
inclusion criteria were not as explicit as ours, most of its
results concerning EHR Systems underline our conclu-
sions: ‘‘The main quantiﬁable beneﬁts of an EHR system
were savings from data capture and access; decision sup-
port to improve eﬃciency, quality, and safety of care; busi-
ness management related to staﬃng, billing, and overheads;
and streamlining patient ﬂow.” They state further: ‘‘Multi-
perspective studies are needed to investigate the ﬂow of
costs and beneﬁts in order to maximize the beneﬁts of
HIT in the larger healthcare delivery system.”
Knaup et al. [4] summarize in their work current trends
and major achievements in the ﬁeld of electronic patient
records and discuss its prospects, with a major focus on
‘‘Multiple use of data for e-health and e-research”, ‘‘Archi-
tectures and technologies for patient record systems”,‘‘Standards for semantic interoperability” and ‘‘Integration
of EPR systems into the hospital information system”.
Even though they extensively cover the objectives described
above, their concrete statement on the costs and beneﬁts of
EPR systems is conﬁned to ‘‘Reviewing the beneﬁts and
costs of EPR systems and the need for information systems
strategic planning in order to adapt their functionality and
quality to the needs of health care organizations has
become more in focus these last years: help for eﬃcient care
and cost eﬃciency are prerequisites”. With the review pre-
sented here we are able to close the knowledge gap men-
tioned by Knaup et al. [4] to some extend.
5. Update
Updating this study to 12 May 2006 yielded the follow-
ing results: by applying the study selection rules as speciﬁed
above under materials and methods, we obtained 133 stud-
ies for closer inspection. After reviewing the abstracts, 37
studies for literature procurement were left, four of which
could not be obtained. The remaining 33 were examined
in the second stage on the basis of the full texts under
the criteria of concrete statements to beneﬁts and costs.
After conclusion of this appraisal procedure only two stud-
ies [30,31] still remained, which were entered into the anal-
ysis process. This scanty result of updating the main study
indicates no new results up to 12 May 2006, leaving the
conclusions drawn in the main body of this paper
unaltered.
The two studies [30,31] evaluated state that using an
EPR saves both physicians’ time and personnel time,
reduces transcription costs, and leads to fewer adverse drug
events with lowered associated costs.
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